STATICS OF SOLIDS AND FLUIDS.          235
ratio of 5 to 13 by laying a mass equal in weight to itself on its middle: and, if the beam is hung by its middle, the droop of the ends is increased in the ratio of 3 to 11 by hanging on each of them a mass equal to half the weight of the beam.
626. The important practical problem of finding the distribution of the weight of a .solid on points supporting it, when more than two of these arc in one vertical plane, or when there are more than three altogether, which (§ 588) is indeterminate1 if the solid is perfectly rigid, may be completely solved for a uniform elastic beam, naturally straight",-resting on three or more points in rigorously fixed positions all nearly in one horizontal line, by means of the preceding results.
If there are i points of support, the /— i parts of the rod between them in order anil the two end parts will form z-f i curves expressed by distinct algebraic equations, each involving four arbitrary constants. For determining these constants we have 42+4 equations in oil, expressing the following conditions:—
I.    The ordinates of the inner ends of the projecting parts of the rod, and of the two ends of each intermediate part, are respectively equal to the given ordinutes of the corresponding points of support \zi equation!;].
II.   The curves on the two sides of each support have coincident tangents and equal curvatures at the point of transition from one to the other [2? equations].
III.    The curvature and its rate of variation per unit of length along the rod, vanish at each end [4 equations].
Thus the equation of each part of the curve is completely determined: and by means of it we find the shearing force in any pormal section. The difference between these in the neighbouring portions of the rod on the two sides of a point of support, is of course equal to the pressure on this point.
027. The solution for the case of this problem in which two of the point.1; of support are at the ends, and the third midway between them either exactly in the line joining .them, or at any given very small distance above or below it, is found at oncte, without analytical work, from the particular results stated in § 625. Thus if we suppose the beam, after being first supported wholly by trestles at its ends,, to be gradually pressed up by a trestle under its middle, it will bear a force simply proportional to the space through which it is raised from the zero point, until All the weight is taken off the ends, and borne by the middle. The whole distance through
which the middle rises during this process is, as we found, ^ - —7-----
Jut      X Q * 2^f.
and this whole elevation is $ of the droop of-the middle in the
1 It need scarcely he remarked that hwletcrminatcness docs not exist in nature. How it may occur iii the problems of abstract dynamics, and is obviated by taking something more of the properties of matter into account, is instructively illustrated by the circumstances referred to in the text.ght angles. It may be stated otherwise thus: the droop of the middle of a uniform beam resting on trestles at its ends is increased in tha arc touching at one
